ENG NEERED ANTI -1 L-23 ANTI BCDI ES FI ELD OF THE
I NVENTI ON [ 0001] The present invention rel ates

wgenerablyy to interleukin-23 pl9 (IL-23pl9) specirfusenns/034393
anti bodi es and uses thereof. Mre speC| fi cal I y t he

' I 0 t s to humani zed anti bodi es

e B e P SR B B CAR S U a1 HgEAn camarvsr
parti cul arly $WPREIINGNMAIIONYEXCHBNER REEIe and
proliferative disorders. BACKGROUND OF THE | NVENTI ON

[0002] The inmune pr ot ect
i ndividuals fromi ﬁ%lc[?a/ ﬂ%m\?gﬁT ., bacteria,
Tiniks tinvesibh Uetates tg @ pricess anobmducuﬁgesn 850 ffrofs hidregen,
§)g ﬁ ThIIS .system incl udes several types of
SRl

eloid cells such as nonocytes,
macr ophages, dendritic cells (DCs), eosinophils, T

cells, B cells, nph0|d and

nyeloid cells o?‘gg%GEf@g'ﬂ@é{E}réﬁdNU%%@ ei ns known

as CcyMark mreﬁthmetmmeorr eRP PRSRaratioH WileSpoxides have been
t he cumyl ati on of immune cells

i nff’ tion, | %:]
9 caﬁwra?mﬁ#yapw eupdge i PARqUsSRdObY tthe qb!sxughydrm
ﬂ»mce@spﬂnaydrtopemudaﬁbﬁczse\ée 86eNU.9Or BAr NG 3,351, 635 and

ne cells secrete cytokines which,
‘? ggﬁ%ﬁlﬁ%l F‘ﬁ% nenfogunatglyo PP%W&WS@@S hawe éil&?@ﬁemtages
Thd EroroRydrt proBesPEuff8rdfraii tRE prdcﬁmﬂ&?oir & 5%9 §§lt %ﬁ‘é‘am The

at hol ogi cal _consequences,

d .
'%‘\?%que\%%gg%t%‘e%%‘ﬁésq U] I%%ﬂrwler@s i mxtdl@dau\tlfbl aRLerganic
I%ed%’ﬂéﬂ@( ie @ﬁ@@ as %ti%lber&@ﬁé‘%ydr%be@m%%d@ )buﬁy?]qg}a)oegromde

['ul ar and | ecdl ar | munol aun
BRAVCES P BANIS, cqawod@fatsesmbuaﬁ hbidwealam ror (sfyreng, (Who®H yalue

%ﬁﬂ@ac%%gﬁgﬁ %gﬁcﬁark@@ g%)%én Et@’é&%som%@'\@ rciaty prodleed

b3’4§h§09'(ﬁ0109&ldaiﬁ%ﬂ/|<@fs@ih%ﬂﬁ@ wtﬁn@mmge(rgon»/p) Newh@mgbatalyst
L‘JHfOP@ﬁjatel')??A’&f&éQO% |dlzlb g@{gr o|egié§ 'iél?ﬁ'r@ ébn}%lal% ilaree or 'nore

a heterodineric | ecu
NS s4Ch @ pipyienBavith ¢>¢ycer¢attdad mmcetof azllmra;eaalyst have

fﬁﬁéat {f Brlogﬁgée & bgmmb‘i%%ﬁrfo?ésesnf%%'t @ ph%tn Byt J%est 3 é% 534,

%651 anh49941588).been shown that IL-12 is essenti al

| ovi sBehiafRERART o, SRR B8 il sBINRARY of RRSr Sffins

\muwwq@eaanmﬁ&dnuxﬂé E@@%@h¢§32§efﬁnmo?adﬁnﬁeggﬁéﬁhﬂhahhe
.1.S. t

kel o PRSI RG oh D) S SN 78 b e

§9-i lgSwHPa:th WNes.ufj626090p 6 362349 aand péle46 M2 hoi & catalyst

BRIl e 2 ity GRT g o 2E Tho T act or
(G CBijed eatdlysheysths Sorbslefirt epémdlétnoiﬁw:tﬂ hy@r%ggﬁ%hat(ﬁ@gen

RSB s o E5sh on Sraiels SgiarbI p ch JPoA-Shr Eesprbes
thdrase of d hixtereayfttitanosiicateraparPdPbn-eafoy feit %bﬂéne epoxidation.

51 PEF Qi 08 388 desiissin cainbiS: raTPBsng Ao Robleoels) and a

tivellgn N@T @asalienez&édIRE b a8difienHNg té&cﬁesP:iﬁé&OtHE)%eca
se results were eventual ly explalne ﬂ

'%0%%@99’%@ $4YRPost before mikipowikihe Feplits: hﬁaecaéalw@ur)ports
ARS8 il RIDSIRSS lRIMiRS, drd- fs | (

e.g., Qpprmann, et al. (Zoo%ciﬁv?%ﬁﬁc’;plgs Fia’[gg%;es,&?a,zsg
VVekomskl, et al. (2001) J. Inmunol. 166: 7563-7570;
Parham et a/.(2002) J Inmmunol 168:5699-708; Frucht
(2002) Sd STKE 2002, E1-E3; Elkins, et al (2002)
Infection Immunity 70:1936-1948). [0005] Recent

studi es, through the use of p40 KO m ce, have shown
that bl ockade of both IL-23 and IL-12 is an effective
treatment for various inflamuatory and aut oi mrune

di sorders. However, the bl ockade of IL-12 through p40,
appears to have varlous systen1c consequences. such as
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[0023] In one enbodi nent, the invention relates to
anti bodies that are able to block the binding of a

woiortiosgiosonpound of the present invention to RAWAS2006/034393

| L-23 in a crossblocking assay. |In another enbodi nent,
digelosen, ther Eeexidaliont @fsan olefinnitn ydrogpo wimdsoxylgeh dnea solvent

ek PO SRl B S i ot g
zeolify ambainoglet metabcatalyiser Htalsndieclosas thiay atganfc Potiher resins

ls...[O SO odi. ts, the bindin .
%gdrrr]p oind gﬁ ®%Wgéh§ i eggt N ?erﬁ%hch\gﬁgﬁﬁ SIFNGr t HQP&X'@ﬁg ri Seasslipked
peipsthyleheimineso st awﬂlyl_reegimidazoMla enB} get J%dhg@\sy. p§dr51wg For the

[ n conprises a g , g2, g3, or g4 hunman
ﬁ@ggbﬁ%%gﬁﬁg@gnstant region or a variant thereof. In
var i dieseatiycaliteahinicuiet Cetieli ‘ghi¢roem@ipguleftret @as Usedit8repare

AR Ve, oo (46 (o atmnutn(2000h 440 and

fefareincey dtedibenelts Apheivh €hpeSIaNEd. 29§00 PDBAIE J. Am. Chem.

I I |, ' hu d Tully
$6 12027803 FRRES B "Ros i, ot 2Rp%lBRO Torie 29Pa02H2957, and
200560208004)al EP (C098 a8p! /2t gigcib8ay ah RRunhALUPBortd ABEE R alyst

ment sel ected fromthe group

et B iR oF ayfors thatls subsesionpoprrized
(seel Examdodand] BORflraive PxARSB! 8). NV ip‘afilr(l4-bromost%rene)-

enco sses. a net hod of suppressing an | nmune response

‘?%%é’nﬁ%ﬁé(ﬁt SuBFet NcrRsratsionky diesRm Petoxidentiomohygdrogen and

aygerecU.SnABSIePub hRbE2H0£01 DS RRAYKEY 2 ¥kl rgii'c%ﬁsisting of:

f;a ment thereof) specific for IL-23 i n an anoun

(8¢ PRR.OT {nore Satpls &t thnglainn sperps @stives Fempatents:- (23 one or

rhéveSURISHRROShATRE) S cartiBE  ®AG B béfiﬁﬁ’@ﬁls%bl@ é‘ﬂ{ | dohvaRt and
S the humani zed "'or chineric anti body, hi ?ur Rer

taefRsYltiRg solution jsusedaimpragspisibe cagiennr thefdadatystt or v
response incl udi ik NISOR, and

i nfl ammat ory bq,\/\glgwg\{iéggs%#, ‘{’ﬁlEn@tvEer erﬁleodi ments, the

i nruiBe riegidaRds jan gpoidationnproness cepprisieg reactingdamglefin,

ol S, it Ao . .
Rl Bn OIS oot P SRR Bt pmorivp -
tiappitier melalpzaelte, iesdtaopelimeeencdps0Ridd Abtde netskadtalyst. The

i i g i nLster.in n .
bl B S coBh e Bo6R ALR dhoR kP Rufitanasitpsin. The
PERERS . usim@: the neRlyigecengapsnidiedonoblee nmetal s eathlysh \(pdsi Aigher

! _ o om he bind s A
BERASBrogcfbATRE S phodRe RAIES sy el Lol g not
enfapsutatethby ewobimercal | y acceptable carrier or diluent,

Compr 1 ses S IR RENIBYSETAE NI bt or

agenthe pop2s3 oftre jpverstimt er'gpl\bgmbh mic%:ﬂcﬂm@%e@%oﬁibrising a
: (o .d encodi,ng the po ept | .

VR0l b e AR e oA BRL KPERLE B8 e, . 5

Pc ompioilik, dfi aduﬁioprtes@«ygeh.nwfmahgnon Hﬁalrbl_ta“dn?é i ztél%irﬁtamne

. n_an _expresst on vector opera I NKe (0] .

ey el R aftRE elebal SeueisyOBCipand confaiing o ransiton

nrteta nf g ¢ tiesohivwh t Yedlites, weaheium éé@%@gcm?ﬁﬁgnir?eél is an
and _a netnod o

st .cell conprjsin he vector, i
olS i, BT op 3 b1s e Feredig bl nEne st o thesengisments
incizides efedesnts @M St e ZnWTRERIMRd tHRRSHYA INSétaIsasrbori, v, Mn, Fe,
sequence i s expressed, thereby producing the
pol ypepti de, and recovering the polypeptide fromthe
host cell or nedium [0029] hi various enbodi nents,
the invention relates to nmedi caments conprising the
bi ndi ng conpounds of the present invention. DETAILED
DESCRI PTI ON [ 0030] As used herein, including the
appended cl ains, the singular fornms of words such as
"a," "an," and "the," include their corresponding
plural references unless the context clearly dictates
ot herw se. Table 7 bel ow provides a listing of
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can also alter the half-life of antibodies in
t herapeutic anti bodies, and a |longer half-life would

woeswulosoios | ess frequent dosing, with the conceaTuamnios/034393

i ncreased conveni ence and decreased use of material .

GreCrrés Nh, Mooy W. Parieayly @efered| amu'ﬁp\llll/ﬁ), Bad Wit Most
dreferree is[HO4 SJe ttyﬁg of %H%ltl&lr‘ hetay hé@'&ﬁ fo St ‘%’88?”‘# upon a

to an antlbo nprises
rprnoberi of feetqceemmmmwe size fambls;habarmnhameflho:dyod‘rayomdlzed

lﬁd?néfeln'?plgu lt! lﬁgnr&%FrQS t}%; qﬂs%t rﬁp IVﬁ@ 17'1’{1 hgrdeg %g qp;% d;uplp a5 a
t!—:{anmmemefal Blllceﬂltemf Ither bwln Isra UGWeraaﬂtphbwwefm alien sistedhydéne,

b
AR ST i VARG o « 7o
(titapiren smcalmé}h ea tlmglwnéllld:aiiteeha\/m@ ah IMF| stpdm?yaé‘riélbgous to that

f
S LSRR sSPalel, S EREA o 1ty ol
such s cyclotexer®| Rugess poreneditéCinap be pestbaed L Y

det er, region" or "CDR! e. resi dues
( cont e i 3epBles uial i e Siicamnasitest inglr gtanium
silicates Wanc&dﬂlo@tei@nﬁlﬂmf%mblye }ﬁu%ntﬁﬂa %o efddt) ofber than
t@eﬂ% %gDRmn%{fﬁnd 95-10 I i) in the heavy chain

Yo rECYy OXygahal gftice fragengrkdsga dhcezosipk, “Non-
aRiminesificatofMélstIaOSRYES Bln MYI&IURFISIeRdd FFFﬁ’llCI DL 8ynthesis

TR Cogh b esisod Rusbaas ROp ARR) Small amounts
of paritiear &. gb|b©rdnoﬁ‘6n a(lumﬁhun’f %bgmo@ c3gpdr- fud tl%,Q’k%Zand

rr&é)r r}@]f% (L3) int ge hain varia

Xyresg! eQipmay Bg pg_;@e(n féﬁ] tg@a 10he( @@puninot: inepurities is
h

pheraabie Rk tha 0.2 (ﬁ%g&éi?éht (b h%rﬁg)qefk%%lﬁ/ jcs$ 3R 0.1

Wi{%-a refbpiRITed titanpim é'i"P%F@és V\f"éf @@@ﬁr@lb’ t hese ¥ acombbsition

cdﬂH?fbdhoirﬁ;Stde%Sfd%ﬂ/ﬁfg E |?|c 1f’orr ks &ﬁgéz’%glég dé]'g X is

resi dues defi ned her€in

beivass 09904 56¢0-paPRt é\éorteoprtefeéabmm’me valireb of irig feqrst(b@n to
oafy%. dopse WIam%fBS%?rSljﬁ lﬁofhéeﬁzﬂ%dfréﬁle@gl@'olf $h8 IdGie is

sequence nunberin he acco

adyafitagepustycisont Hi: %éo 9o: ar(tnost pnaferauycfnmnse@uetm@ 1). The use
L| S

o SRS oy ML s BAE A0€ 18 R PO SRS o

L8210 Lﬁe@“teﬁﬂodud@ﬂbe wdlass pb Inyqb@pﬂardsevwbobmbnlp tkknown as

tlf;agﬁgngl%gkgﬂé%@% 88&? ROPIEI [ﬁ _%ghgp%%)cﬁl%gpﬁ@’mples of

thﬂsgdnﬁluyle reg-dr TSe’Z éhawlgalaexMEf_ tnspblegyxlmlogeug to that of the

SR AR oSBTl Rl P Bl o)

Tit@durhi eeloltbgs hlavisg hinarylbwbtklo Btruaosésaﬁhbmm{]pmﬁsﬁr |zg?lliﬂa nl?eta

TR b 2Pl el R EEE %0 1  ef er ence to
anti Hamomdatnmr@talmmémbm dipogvded BPR Wil b RIneea irtd pafidies

s_and . bi ndi a S the eof Bi ndi n
of righ8 SrEPes B4 S o R S PRCRESH PRBNAG hayer R rsize i
thei rahgta of abgett? 00T B At BSHAG| Atfbﬁﬁl?d aﬁluhgjcﬁ} ﬁétalt))/st may be
C | n the normal Browni an notion o e bi ndi ng
m@@ﬁg’ ‘&?’“OP PP EY Mgk EXEUqatienperihe ke Hrm@s Fentain other
can be dissol ved or suspended in solution. "Binding
conposition” refers to a nolecule, e.g. a binding
compound, in conbination with a stabilizer, excipient,
salt, buffer, solvent, or additive, capable of binding
to a target. [0048] "Conservatively nodified variants”
or "conservative substitution" refers to substitutions
of am no acids are known to those of skill in this art
and nmay be made generally wi thout altering the
bi ol ogi cal activity of the resulting nolecule. Those
of skill in this art recognize that, in general,
S|ngle am no aC|d substltutlons I n non- essentla

I

o Y o - . L, Y



10

15

20

25

30

Control sanples, i.e., not treated wwth agent, are
assigned a relative activity value of 100% I nhi bition

wo0@Ensiwsed when the activity val ue rel ative PAOTUS2006/034393

control is about 90% or |less, typically 85%or |ess,
¢rRsPRONeONt SHEM \asssilieay rallmiss, amdstltangaplandl the M&oamd mixtures

n 0% or |less, nore generally 65% or
%giegf(ér’}gét%gjlglr%{al ly 60% or less, typically 55% or

| ess, ThesoxitiationsCalpst ey be ermapsulateal Withid Z/polymlees Suitable

AaRhelo il Yoo ohade 3, bl i , BB, 5 e

e¢rmspsulatich crbthe npblefreetabdafalystssay baap@ih Activation is
achi ey Iue relative to th

cont ?lbﬁgly %b%f%g%fj “%bé%é'}g 7 §ptalystis gaploysgop %Pﬁ)Pré’ceSS
THeneoble! medﬂl ¢eeaig$(§0/df4{h% pmmcfenet @ﬁétﬁlﬁc.&i bMT@gséfzﬁaSﬁoﬂt@Q?(etal

ast ten at | eas ol
é‘;{agn atoqlgag}et n?’lb' 8, 98 uaF"R’ FatPlatiwgy, palladiyn, iridium,
rnmeelum&;,ummmnatanhaa&turé@fﬁebéﬁ Pféﬂ!ér@écﬁhbMe%eﬂa%aﬁrte Pd, Pt,
ref rabby t | eas foI d, and nost

‘%? 5 % Ie{?rgé\‘/'é repinprse R&ny @?%B}]' "Emfﬁiﬁ GR] betilized,
adtber \ahineonr are cbmblnbtubn O;Bbll@@imnb%nﬁ%tblé C&rédpa@ﬁ’chéﬂyl Q¥&irable.
1A%t 'aﬁ ‘ae aimd r eslgonse to treatnent

P2y, d shtoar" fehgresant inithe gatalyst wille i thgrange of
fieomal 00Tl 10B20 K.%4) Lp?@rarawm eab 5 Wo%. DendRizinher BoviYh 81 noble

i nt nt may conprise a predeterm ne

“&%ﬁﬁ{% WOE?PF%@S d'étﬁtthaéaéﬁlystés diot cgficalndirer exasple, the noble
methl m&ﬁtb@@upwr@g%w fried Yon- Qich%ﬁbe I %S}U@%rbgﬁlatf% ion

secretloa the rel ease of "a cytokin
?Orgt‘?ﬂ é’(%&@@t'o"l’% te@ i nt may conpri se,

e. g. Théreoér%dﬁt r%ﬂ'ﬁdlﬁ?qieﬁH&mn%tM?é’rﬁ r{gcme thétke Br he noble metal

transgort cel gratlon esl| on,;
COPROHRE (0%t GagRRlex, Heeth 8f dhe fsorrageeiatiearelde maethl in the catalyst.

giliithhier Q:!Hrh;%dn@@ irfRNfeC hﬂ{r‘%s' NS ARROL YBRges’: % 0. Cgﬁ&%ees

in expre33| on of gene relating to inflamati
bERBidesk ic@rbaxyigies Groraaseiate), cemd apyng er pbesphinesompleses of

B ek, I Pk Bl Ko srspoen

P‘Z"@lh-"l@@a”wlﬁf’f’éo))et a (2003) Curt: Drug Targets

sl i YO R P B

fotningtancew mamehgnmcen mmat@ermte anywdterd 2BomBauter +4 edr any

OB HOR oL s ariafor sty 78 8 0q 8o RR ol st or

C@"Inbmfclhprbl of cnmdaélogeﬂ'remt | the7Boblefl rétal cmnipoaind oaftée Seing

BoBLEsE ity 2 Blyet ey O0 orchartiS el y SeiRebry
calalytic petfomharme daeskowdsen, dTeazhttarhn edwitiesud my liotre-;ﬁductkl)on

t t 150% t he control, refera
S 0 Tl S e, Bl i
ldneechengesresine aontsyathetiandrgamid polyehets ahhvingt ioch&Rshange

B e F P BB s OO P i B FouevioBbighanae,
Fasdmtn aieiflﬂermi\ neoGranEib@sol Tohfuye. In€r (P38 &h. 26-71.
oni st or antagonlst of a

t hat c n act as an
eg%léggl he ion-g% ng%\l@%’”eﬁcﬁﬁ?%ﬁ'%@é afcrug¥HangAalesing are
categomgaﬁvosdm@ o mﬁfcﬁ@ﬁﬁt)ﬁés elhér §th§Hg Selk Beids Oridies.
receptor. Moreover, "ligand" includes a nmenbrane-bound
i gand that has been changed, e.g., by chem cal or
reconmbi nant net hods, to a sol uble versi on of the
menbr ane- bound |igand. By convention, where a |igand

i s menbrane-bound on a first cell, the receptor
usual 'y occurs on a second cell. The second cell may
have the sane or a different identity as the first
cell. Aligand or receptor nmay be entirely

intracellular, that is, it my reside in the cytosol,
nucl eus, or sone ot her |ntracel I uI ar conpartnent. The
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exanpl e, a recipient may be inmunized with a |inked or
unlinked (e.g. naturally occurring) formof the IL-23

woet@rosdioser, or a fragnment thereof. Any suitabC®US2006/034393

met hod of i nmmunization can be used. Such methods can
Aﬁdﬂcu@elnadpam;m gesirs) lgenerialtyngooisin suifanid acid rcert%w@@lic acid

T 2 BpPEn ehS &ie SASnbABoHERT ol e, Gpbstiuted

arping3 agemonismy sedsubstitutel mmmordgangfoaps t heag@nlerlﬁtprélerred

. th . d i f f 9
ik A AR R B8 5, BB o Sl dpednaSe
her eiAithoSgle rge‘ltﬂarrrmmexchmge rdsins aae beotiséd, Tha&@Sretib@kE jon-

' i ncl udi n d ,and pat IL occurrin
BIRLFAd st “Henhrifeles  (SHK) By Hofitch oSlBi: 8g. 59-60)
Macrotfghulaeccmﬁnmambns@ty néfh eagdtomeress 8 g’g QEr Xﬁ”@r}ﬁlﬁt bélular

or m of

DBl e 0k i<rBP e e riac Rorahy TBecRy otz pore

dlsmeteffofCIthe‘ltreélﬂ Be prsTetablya gkdadéo gharal 1oy aﬂ%&l'dfﬁs (A more
antigen may be asi ng

A0 %, bl b e qféhwurusﬁypncauy in

thé oaregeo bf ﬂﬂOOOfﬁqluaﬁli mefersvipbh gRiMe (ﬁnﬁ/gWr@ferably in the range of
agents knownh in the ar aﬂg

ni ci ty ephancin
ST BPF riore! el 1 fors carodlba0R a1a (ssgRhi. Albright,
“BasitePrincigles edfl CatalysC By Pr@HcBbRallzd gPordugnérda%LJ‘ SoWnidts,”

IIs ransfectded V\nthdat Ieast a Sortlon 0

el : g4 Bi Bitieni Bd.nButigrworths
mm;lnyhérbeppe)qqsg lular domain portl on of the protein).
The antigen nay be produced in a genetically nodified
cel | Frafg bbf\l@”e?f‘d%uf@ﬁgn ((F?éloamneglég isTusedye Reriicalady preferred

re§iAs 8RO Eufokie: Gcid dgg, at
portion of thle egltracel uI ar %Q.{—‘.Q =, Cr(]JS%ﬂlgll%erpeolyStyrene

CORkRIniRg mYlfgRis eeidfungtienal gsouns. t%mmbnhmm unmmonw used as
tRETCRRsAKirklP a§éntNUehérh Sn %‘Oﬁjélonaé(cﬂgﬁé%) ﬁe@n‘? s use . its protons

constitute ah i mrunogenic ant i

M3yt SpeRartialpn pr g?@ﬁwdetelyvewhaneeds ltmyt elbkee cabons. The extent of
ekél | L5l

SRR Sl 6 e 081 4 TN t oot 1
MA&h 6F srotpnsasiel echanget lm)onther/ catidnsy dut mssiting wedin &sreferred

,O | e t h
68 Pt bR g OBBR) S G S i
eﬁﬂbp@ﬁtal,eéartﬂmmdmmetal IZm(EBcadmlurrS g@sianiumh eatk@lammonlum

SRR IRORSHA0 U P S5 FRSEEL R BRYRs cnons

lﬂdumﬁjkaht met@eandlmkalme eértih eqlatzl qxbﬁs fang ﬁf)&@@él tHereof.

n nal |bod| ound. in
PR 3R SRR HaeheS Akl npeksSIpvLelsby  and
nagnksiech I))nﬂi,amgienMeS:mlerdaﬂbl i cations, Los Altos, CA
and ces ted therein; Harlow and Lane (1988
ANTI Egm% Maﬂmﬁn (Sspepridicel. “G'B%h(cﬁeacl yis a
Meb96E) oMﬂNOGb@#NtnéhEm m&i’pundﬁBhéICb%gf %ﬁl\@ Bifdald G6d or
%c dem ¢ Press, New Yor NY.
%r%ﬁ)éﬁ\cor?g » aAT NS0 (P B ORI, béu%lt‘éi?ﬁeanwr&“mbr'ﬂ ethg desin.

Suitatiai mmcrﬁmd redinst hayesanainhens- ﬂl&PﬁTQrbeméZEEﬁ k%%ram

een cells froman ani nal
(SRR lioRl Grosr Brelasion fasns GantaEcI Sk mairy
with a nyeloma cell. See Kohler and MIstein (1976)
Eur. J. Immunol. 6:511-519. Alternative nethods of
immortalization include transformation with Epstein
Barr Virus, oncogenes, or retroviruses, or other
met hods known in the art. See, e.g., Doyle, et al.
(eds. 1994 and periodic supplenents) CELL AND TI SSUE
CULTURE: LABORATORYPROCEDURES, John W/ ey and Sons,
New York, NY. Colonies arising fromsingle
immortalized cells are screened for production of
anti bodi es of the desired specificity and affinity for
the antigen, and yield of the nonoclonal antibodies
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of at |east one residue such that the CDR sequence is
di stinct fromthe human and nonhuman anti body sequence

wenpliogeds |t |s contenpl ated that such nut ati 8a%/Us0bM34393

be m ni mal . E@@gal ly, at |east 75% of the humani zed
Brefermrstesing soptairs 1v6i0 ¢q/kr Fespample cAmberyst 36 (‘énhl ecidic resin

0 d
ST e 3B AR Ul e
port i e obblehperik catajyst moag contain toh&arhmumbrwrnts tmgly titania,

SR 190, 0 TR e B o s,

meenaeamasammmehére amek mifuree gheracie A eordpssrtertﬁﬂanfrbﬁl@kéﬁéﬁ@e

n antibody sequ It is
RATREE Bt BE P dliRg RenBt, AL S0 T T0R A3 @i Swgport Tor the
datalystal | yForat instemst, 769%. OfPéthe Nmum%re@zanaisb@%s porous

the h
PR ER st o BHE B BorT SrARS o prrEpa oY aFTceanAining
péruianﬁ&%’or{r@@l@ldr @Boﬁylrd &dRd r 6usEI PtrapSed &HidinMaRg dhighly

Bied Paidholf's eorsEs ety ‘et missoegmposites can be
llrsmdummeamleeaht |||N’Hrﬁbﬁst Natr onal Institutes of Health,
BethsdaI % %‘2 3% 5 - 16 and 3 1 - 48
show’t PEVTEGRPCapsHIate %%I@et@bri;&ﬁy%e'auﬁﬂdeéﬁ dhe present
mwntmus Byoeﬁeamtate@umnnéén R é’é’chl‘y@ﬁg'c%ﬁtalrﬂﬂ%ﬁmand
% and 49 65 depict thée [ight chain

'§§Pf r%“%edo@f@ 3yes Qg nelyEes. Bepayserion@xchawe resgs are typically
eﬁ!bbﬁ&:ﬂ 88 Bea@IIHe RYs [<PesTBYY (yIrth %bﬁutCRf ?Eﬁ( Ry o ER the

d CDRH3), and are conpriSe common am
%Rh'ea meiali eaialysit casapsisingbei transitionnmeta andzary rmhwamaﬁtdjmesm

%%E’Taltﬂ?a\fleg%’gﬁlé{r éﬁr@%é%@%%&%%sﬁgbﬂg%%sr{%gqE A8 the
ReBIDer-B1aapsSYaion MVBMes STEPPIrgE3DE, nabregmefaramtaga@swrthm a
B12. FIGS. 1A-1C provide a sequence |ineup

of heevy cﬁ i ns of various antibodies of the present
i nver!?piymers [sofalye]fonsise mmvmalqrrrg solmer-eneaﬁurate@ nobighinetal

1 Ll
R R Bt oy MR o Y ot B ES e e e 6ms)
madoby edditian ascqruenséin ramwnemz)anohs g/Benekaly ntheolyandr Yare

roRlop RS of e ndBeR S el Mer fo0usaslbu raesatisd; fonc

coplinatiohaion candeasation pblymerzstiont sf wheaot inerdi ﬁayrhshiabre

2 12 9 d 1l
05 P B i e 430 SES
pb@@%rylr&QGZ pdﬁﬁéﬂrané@AlOpol%&&sand p?)l's}-émra'élﬁse édl@']bxanes

fam.Li re u rive nsensus
A A e R E R RSl g s
tiDsof. 69 Preféirpd amee Cpslystpieaitg] NEbIEMFERNSH%d SW@%§9%1eéeof

4 d CDRL3 (SEQ I D
ParRaferly Girotelon S e ARIFIE. BHR OIS ket RemEEserpiRd by bulk
sblu@]brh stspensiohRsora bMuRIBID poBAtbrRbtide MPRd KSNMBR can be

no. acid residue at each paosition in the light chain,
SRS G QU FFANNFY PRI AHIEHRe STOUPECREH] o5 slagsns,
hidieR@, Jndieé, PRosEHINS UBhELPRREN :
9 y.IL ZSHIS aﬁ?Tbod?es 6leéxgéﬂg#gﬁgkﬁg@“engﬁgrEgmes
X\rveﬁ"?n%§ PRl CRFROXY i gitbe Bsfd heavy chain variabl e
donalns of several murine antibodies of the present
invention. Residues |-19 of SEQID NGs: 1 - 4 represent
si gnal sequences for heavy and |ight strands of
hunbH12 and hunvGl0. Light chain constant domai ns of
humbH12 and hunvGl0 are at 6 esidues 130- 233 of SEQ ID
NGs: 2 and 4, respectively. Heavy chain constant
domai ns of hunBbH12 and hum 7Gl0 are at residues
135-464 of SEQ ID NGs: 1 and 3, respectively, with CH
at residues 135-242, CH2+hi nge at residues 243-357 and
CH3 at residues 358-464. AUot her antibodies are
presented as Irght and heavy charn varrable regrons
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of Formula (Ml'); or when in the conpound of Fornula
(I'V) Zis CHO reacting said conpound with a conpound

wohoFEmsomBa (Vb) to provide a conpound of For meC&/US2006/034393

(MI)(\Vva) (Vb) (VI) wherein Xa in Formula (Va) is a
| eavi g gelerip vetieh epncbieimRta additiso ltarthieaorﬁ “gk¢haage resin and

%W%g%‘ssd%? nan% %,r 'S %qg Pbﬂw 8 anrf# %?? Eatggtke ion-

exchange resin ankihespabigpetal dre ssentially anveldpedi \sltl'pm eriainedyer

4t BN M A o (OET d Aghl i an on-

exminpogmdesin ta fowmzo nobleofetad roatdlyst (Prioy tatisr emcrap@ulaaon In

d. of
s S s M bR eRET o tnctngepun et Wl A PRt to
mdma@%&e&nmbmlétéﬂl ibh- e&bhamgeartebmﬁ%hdt&%ﬁgﬁorﬁ Wétal is

2468, ol EF TR Ot BB Ehifde, [ Bli@erd-o The hoble
mewlmtmmunmmégndpajfadmm mlides, | palladim eRet=te)2bt Yomplexes
(treactln the or a tautoner

Cribr edf W%’W(@g atéfj"aa?‘g“@? ve%"?'?’ést tﬁﬁﬁ%l??fﬁtp@ﬁ'f‘y@ﬁ??ﬂhme)

atladiot D)) @ifté thro(dh tappolpnat ayelcéﬁd/@éﬂdsﬂg)ntth@ id-BRdhange
alt of a compound of

har ceuk> t%altlmé acceptable s
S'Prm 9 {UGBXNENIE hEFSEb ang thes éf?é‘ﬁﬂ'on metal are
Wbﬁﬂ@t@dl IFQ’éféré{blﬁlC@telﬁhé?tké 90ﬁ@htof tﬁé“i‘uof)!e) meRl irPiRl fe¥ulting

ting (1) or a tautonmer or
AV shit iR oo tchiSmanE! Site (q.5hePBD pHortodiyuse in the
preE&ss0| Int ot aPbther @QéHﬂlé)fthé;‘%Hl'é' mefal hnd ltRe $HIBxchange resin
enbodi nent s is carried out wth organlc%
FRGPGAMY t‘f)da‘é’Eh'P@ Fﬁ%}’rﬁ?r i8R siegle stepui t abl e i nor gani c
bas e TheRC bk endNgChliitdtfd w-ly8 GeBe n(%'bgulggecggnolgé' thef Ratalyst

lar sol vents include dimethylsulfoxide
VQF BRPIMTS etakle teennigias iaeiideli faeetamplpasrray-gyying, spray-
%ﬁb@/ 60%@% ' ;5]’933@ %Pﬁféﬂdalﬁ SERCAN Lo, | Eﬁac Eggtment
a_reducl ng agent . fRoSone aspect
QO@P@Q blwd, Ped ICﬁa'fdﬂQh eﬂfy—ggrﬂéttcgatlftgw eneltgxtision, agent degosition,
|ﬁUsIt§%WérEEH6H WHHhBMﬁ ihSy! Iﬂtu ﬁ@gﬁ Sgg%%'rlgg‘w(r\/ %ntdhﬁ\e like.

| eaving group Xa In e conpo
Tmsgg@nd pWeanmlcrerer@ﬁb@danmmtecMaqw - Bep RiEScribart ein  the

nﬁﬂ&iu’cﬁ ol ?Erkw 6{3{@:&0%%@%%?% %ﬂﬁrﬁérﬂ){g%ﬂc@s H(yl_\gl %ﬁ%glge and

heny ptlon
rpac\c M. eDantewy EdarppCii-64, adrkdy tefenencess citddhthecsie, and in G.

I WY n.one
B’e%% dérf?enltﬁﬂcpo%n%agﬁjl&)éd&n d;;f olgé r#%ﬁ%fé(%v yni go trolled-Release
QQME@EEMMMM@Q@Q) d1. Sther, EBrpmdd-54 $ee Gls3)U.S.
I 6&2%0(:“ ment, the am dino functionality of part
P t lj\]]()%nfsr‘rred by treatlng the conpound of Fornmula (1V)
wher i-situZ polymeyiaationvis horen pedfeosd declatiguean ANBOMILKEN metal

c%[%ﬁ\%g%t lpgp nhépgaé:i nggedll?rlpkﬁg)xgms SOdI Gé,rﬁm nitiator,
aadmothienncapirenes (ery.artdiessliaking Cteageht), amao polMerization

oS by e PR R0 ol v Bl 2Rl Fhe momomers
cenrer hysespheicn@sd.nil, Nmenéml@bryﬂammreqdwdmﬁmqe gr @rene),

the reacti.on o functional |t

cliﬁ%l %P”F&&nfﬁ?ﬁﬁe(v U“@E' ﬁe%@fqﬂleSl W%’ﬁ’@ Q%ec%mulswn
sUkmarBtUnd ahe iraerfauig) PolyenérzabonsSUThE BbIgmer-8ARASsuRiéd Satalyst
i nclude acetic acid, nethanesul fonic acid,
canphor sul foni c aC|d trlfluoronethanesulfonlc aci d,
and trifluoroacetic acid. I n anot her aspect, the acid
is an inorganic acid such as hydrochloric acid and
sul furic acid. kn one enbodi nent, the imdazole ring
formng conditions of part (c) conprises heating the
reaction product formed fromthe reaction of the
am dino functionality with a conpound of Formula (Va).
In some aspects, the heating is carried out in an
al coholic solvent. Suitable alcoholic solvents include
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(2-Fluoro-5-trifluoronethyl -phenyl)-(l-nmethyl-5-{2-[5-
nmet hyl -4-(4-trifl uoronet hyl phenyl) -

wabki7sdi@zol - 2-yl | - pyri di n- 4-yl oxy} - 1H benzoi npdaashkoe02/034393

yl ) -am ne,
can| he[prepared|inGuch B mannelolsnan lexamplee siyrams oo - thixtere of

SHsay) 86 SR ARG, TEonamers) paie PUTIETERH a2l a9upous
UsPBBSioh ot a acble mthmat@gﬂer
(2-{ APc{_frBérz eﬁl: tlgp lé)'/ f AH‘é%e S pargtlorpgo%rs] erva |c;]no)|s anmawer

t hyl -1 en20|

@rbfmsp]d technidue- 2Aybl}||table répbrasshowmith ydlystylehei sta i péiyyner

lcaENRE iusiratsd by Kobayashi e, (ipe. e, Camamus, (3093449

ambrefer@azm cEecytmaw]'l Anqew Chem., Int. Ed. 40 (2001) 3469; J. Am.

é hdi C ﬁb} @Pﬁ;@ggg ol ﬁs“pﬁ%&@ﬁ@hﬂéc{@? g’réqt %éetlssg%?\}%lon
e;pprohohr 4ayghd xlyy - Kdidybeiiz formiedazsdulading a} Félﬁdlﬂn compound

é&&sﬁgﬁﬁ Hgn[z‘ﬁ?éf‘ﬂ?(fglggﬂy | v\lla';I-mI m daglf?elxa%ey ) pr{:"{r!aklIs(rt]rlphenyl- |

;ﬂwﬁbﬂamé)batladliﬁmw)rlgmﬁsbmaUhftﬁélYﬂllxtﬂFé?nwEbn &fBv@ooling to 0°C,
3-tert-B hen q.ehoyl SL trifluoronethy

ﬁseﬂ?@ﬁg%lang %/ul%)yérm Iqn occur. Hexane is added to harden’the

rﬁrc;doaps(llleé,Hvl’ﬂetmé@é Mahaigolatelt, Mﬂlésheé”élﬁtﬁdned Slmllarly 2 oble
r0-3- (et ro-furan-3-yl)-rhenyl]-{l- %/?

'é E c(egelﬁil i W%ﬂﬁé@fﬂwa 199/¥Hoga £hI @ polymer “(e.g., PO'YS yrene,

pblwédbum!éneqlmﬂ ~a4st'éP‘PEy ]Up&ﬂ‘b&ﬂlﬂg‘%brﬂ mher%pé@a}urﬁ'ar/%ﬁd the

(dm éa trifluorone
t'&&z‘gD anst FO G t g, fﬁdktce meowa'htH%ém@@lmneazrbilhezsqwent

nhix i@, nghas(edrsgbé@t” 6h BckcaRPLARYA - Wﬂé’ﬂ-én mo%lualgtgd Eoble metal

il th [2-(5-trifl uoromnethyl™-
%%‘Y%ﬁ%?'ﬁeﬂ yl oxy] - 1H benzoi m dazo! 2-yl }-anine,
{ | - I\/Eiriéyhte%fahar frietiidd ! QSRS Py'rely"ét'a{r‘ QBEVHA YEdmBYun.

- 4-yl| ox H benzoi m daz

(%0%)}11(33 N4 ﬂ%@ﬁﬁ&hﬁ&sﬁ%ﬂﬂ;& (2008)078) bntheepreparation of
Pbgffréféllglgfbg@ngl?%fpfr&%?rﬁ] é) IB{LJey%EE)t%pIé ah ?orée'r:hlc phase
cPNtRINiNg P@imenzth@mpom%end ﬁiqﬁl’ ansitioin-rpetal $ourne isedispersed
V\flt%“",:l g,(,)r %qéecEJs' f%@%??ﬁ%ﬂ;?’%onr@%]ﬁgyE}nf,_sllﬁers anﬁj/or stabilizers.
P,@ngmqraﬁ on epwraaynmy\}erfamtbe‘nmmcmaammezml@ aonpasiyurea-
e(‘néaﬁs‘:ur étﬁ@%h ?neftédu&ft@ygthEanllgloéé)usrgpbpé/pareSd [b2 éu%s% {utlng a

uor onet
npble-petal datalyat for they ransitidremetal sodeceo| Fd?-aniojhea mixample of in-

o AR 1 SO0 BN el b LAt

A(Z.QM@ﬁEOI m dazol - 2-yl} -ami ne,

-5-[2-(5-t[i
{t uor 1 RRENSH betyRatid DR Ikl calffet hna s bbbt
W]Ihintﬂaaﬁama yroér 2Forl exangoie, m‘:‘suspenSIon of an oxidation catalyst in
aipﬁé@%@lr%%lh%g%;sgql@ohy? :au%ropymer % a scﬁggAtamayogé used to
eptapsylaiyhe d(t)hﬂe]?rwﬂa} eﬁtbl:yﬁh}ayi &ﬁﬁ (Gfl the Q?éth@cgﬁhﬂéé,drfbed ab50ve
rifl uorone - phen me
The oIS REEIE! R TS50t 2B Yorhipscaimoabigi e cataivst

addHabeoxidztion dazdfst, wlydrpinatifeidation catalyst is enca sulated by the
(5-tert-Butyl -2-chl oro-phenyl)-{l-nethyl - 5 i Tl
uor onet hyl -1 Hi m dazol - 2-
yl)-pyridin-4-yl oxy] -1 H benzoi m dazol - 2-yl } - am ne,
(2- Fl uoro-5-pyridin-4-yl-phenyl )- {1-nethyl-5-
[2-(5-trifluoromethyl- 1H i m dazol - 2-
yl)-pyridin-4-yloxy]- 1H benzoi m dazol -2-yl
}-am ne, (2- Fl uoro-5-trifl uoronethyl - phenyl)-{l -nmethyl -
5-[2-(4-phenyl -5-trifl uoronethyl -
1H i m dazol - 2-yl) - pyridin-4-yl oxy] -
1H benzoi m dazol -2-yl} -am ne,
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trifluoronethanesul fonic acid, and trifluoroacetic
acid. In another aspect, the acid is an inorganic acid

weuadt/oas19kydr ochl oric acid and sul furic acid. POTASRWG6/034393

aspects, the imdazole ri n% form ng conditions of part
RABYMebLaRd issrrEngdw distiputatewithin dhe polymeotody sdrcouneling 2 ooble
hBFaIE&% i the am dino functionality with

% }9%19% rifluoroacetone. In sone aspects, the
heat ﬁﬁ@ymgr-emaps@atmuwf.theamme ookt i aatalydtvamd .the oxidation

b nc e ano
_songﬁehg mntsp%{fé%%eat ?eng |sal€%a?%le§8’ﬂg stgrhfe) and
ft'@fﬁt&'ﬁmaudealsﬁ shaduidiredd@e GIE: feachd@ 6fGhe Inoblet rineral into reaction
'f' L ment s the heating is carried out at about 85 OC.
n so

me such aspects, the reducing agent in part (d)
i s sddieurmlyierérmapseated 16b@Imetan caladyse rﬁwdjdlfaﬁher fréeted by

GOt EN LN LRloREY LBl B0 ee

i tiosh epoXidationSerocess. For example, the catalyst may be reduced under an

H | i d d
B ETR G bidp e T P Pregmeligh Bl mengrd e robje meta
raayd u(\@e)rgoqawsucalgort dshemoaﬂmvangesabs Foregult @f cUdh @katnent. For

eof r educ rovi de a
co%?é‘[%@ L?J ?Wﬂmé? ymr)(e@r,u 'M?J&ﬁ@?net ;//cllrﬁg%r@{gd by
hydodyeas freatnsentt While aelaidhie ageat ray B irec(&)sdl By SAEI $dhe

tpeahﬁ otnlte Na2S O4. In anot her enbodi nent, provided is
thod for preparing a conpound of Forrrul a (la) or a

t aut @ herwelghtelfaﬁslcﬁ@matloﬁ?daﬁilyst FBlyAteplehtSpsubitod heBie r‘h%tal
(%% rrraceutl C‘H’b%‘ﬁ bI e salt thereofwherein, each
Y 1P itRdp ?fx/cg ot BaWereima IFlioy 0b A0 30 i (gransy of
oxfdafiynlreatalyst (L of palyiér- 6
@;ﬁ' ésul f)asn;]‘?é rog(;rgl g al mrsea%%%;ftegmleogﬁa jcatalyst) s
PAEPEPOcycl oal kyl, phenyl, and heteroaryl; R2 is Cl-6
al Ky Anodlefiraisof uﬂfe@ imhrey b?oce@@c @u%b!esﬂé%emgfqgrgrlyyolefln

sel ect ed fromt group consistin

havipg) at leagt ene @aﬁ?%o%vbormiopéleu M@Nemnqra@efrem 2do 60
chfsom étbﬁhsg "F‘}Hféré}ﬂ@ S%h@ ble‘ﬁﬁ |§%8 %%géw%ll@ﬂe’ ofcfyaiwlm %‘% I%Y)' carbon

het er ocycl oal kyl z teroaryl
ajms. The prpcegs OBﬁhesnvea en is pastigylarly Slﬂtabbrfoeepmtd}zmg C2—C6

ol@'h@oﬂlld?@%ri &#é‘@oukﬁ@%oﬁ@ﬁ%@r pﬁgsér{i?n W molecule, as in

functi ona [ t%_ compoun or mil a
aZfieng AotrienactThemigfinmarhe a kygro¢arors airdk may domtein functional

o RSN I LB OURP el SR, Y6 R Bl
opthecdikemu| Bhe mqe;se of theander(tbp idetspically ngeful Fomponvetting

prpyFéP,@r{y a)g({ QO provide a conpound of Formula
ona y reacting the conmpound of Formula

( I a) OQWQQI! andibysiregert &rerreqtired. t Alttoughaingt sbarogs \of oRygen and

405y BRESTRRR g ASCER A b eybr nieblatore Fidere.

Tbe raolab nateu nfl hydrogen llmloaderah;am lusaallyabié aared t‘nh &ffiee eAndeOof

8pt2| onﬂﬁ @h%g%(é? tehé@c&él%oﬁ%%gﬁ% %lﬂe{tg‘?hﬂl a gé)?%rr atip of

oxygenchoeolefim & esajauya B ter @l agd Preferdpati.5 ¢o af10-RerMvaly

the | eavi n ro Xa in the
niohygel Gey e Tl (197 il Byand MY SRcrohentageous for
c@tﬁblmdlelfmat Xa is -SO R10 V\,here R10 is Cl-6 al kyl or
phenyl , mherein Cl1-6 al kyl or phenyl are optionally
substituted wwth one to three halo, Cl-6 al koxy, or
Cl-6 al kyl groups. In sone aspects, R1O is nethyl or
trifiuoromethyl. In one entodi nent, the conpound of
Formula (Vva) is 3-bronmo-I,I|,Itrifluoroacetone (i.e. Xa
is Br and R4 is CF3). In one enbodi nent, the conpound
of Formula (XVI) is 4-[|-nethyl-2-(4-
(trifIuoronethyl)phenylanino)-
1H benzoi m dazol - 5-yl oxy] - pyri di ne-2-carbonitrile
(i.e. Rl |s 4 CFS Rz is nethyl, and b is 0). In one

Y T o .
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"Cyano", "carbonitrile", or "nitrile", or "cyano
functionality” refers to -CN. "Cycloalkyl" refers to a

wounor/ser3 pol ycycl i c al kyl substituent. Typi caPCT/US2006/034393

cycl oaleqﬁ%! grougs have from3 to 8 carbon ring atonmns.
Repr dB &ddiion\te tag efefial RYYoeHr s Sydiegendan éyerl cariepgas may

Eé/%élpuy\!élthe“c)é Ie?%%@t ¥ rdé%ﬁr‘ép‘?ﬁ&l‘é%s B Heol I%Qt Y& uitBWinert

cycl OOCt(i/ ogen ers to c
grssRnClydebeliim, aaﬂgom wmggno@pxtcarbeaum(x@e endlnkymyes thereof.

S@tﬁﬁeﬁﬁdatl‘g/dﬁ)cca‘rlﬁ)rél dh 1- ?er a c)llaﬁfgb$t6' téf}degre\f%ljaplgoigl @rbon

nor e gen atons, pre ne t
A0mEs .2\ n@ﬁ@%ﬂﬁef&tham prabaiie; 2né aiblidng, mreualsosswtable

£ 0B Rl o 7 e

MIXMQS of Hed tigted iderticariey Yaseasecarr alsb beause. K Dhy malal caib of

SR G A2, T ineanfe G100 TTa T e iRl 204 o

‘arl(lkoxy) group is trifluoronethoxy. "Halo(Cl-6

| kyl ; d | kyl fapyl " .
fo S ObB A f B oofish radit Giad i by HRermided B e
Wesisogf@hé nolar tayib Jof @j’le)ﬁnansltidnenellahc@ﬂbﬁeﬂyd tf@’@(l@aﬁoﬁaj’éﬁ{élyst

ned h 2~ ha
8 Bt i 75 Surief Pl e BRIV e ption catalyst i
mesan thawovigefa dranditibe Methirdiefiro pbo MBURMdlaMEedt @B df from
@Qooa‘rt%raaﬁlc ring wth the remainder of the ring atons
I hg carbon atons. Suitable heteroatons enployed in
corrpd'hedeaoﬂort heaprree(mammhgwaétdxmtlaﬁ eafdlyst %ﬁnthe polymer-

e ere e nitrogen and s
A Tata Moot et el AN DGR P b Gudtsigigh spareRtab g or a
aastigpiel mixiee under thé rébﬁ@n&ioﬂﬂ?ﬁoﬁ@dPl'é’féﬁa‘b@e at feB&t a pf)rtllon of

benzi m dazo benzot hi azol benzoxazol y
tﬁ? 5%%?’?191"(’[%%'?@3%”'& W%BWPC '%W%Qﬁloj?ﬁ pyridyl ,
pyri CfaéldedatloﬁY:étdWsﬂ bﬁd’ Ehe M)frhé’ryénca%élé@dyﬁoble metal catalyst
I SOX { m dazol y i ndazol yl

iiPH ?faﬁw in f@of&[mrﬂfl% %%Penalen rﬁiﬁzfmeﬁm T Repeess may, be
deffoAr&d i a cérﬁtlrﬁlﬁMé floﬁ%n‘ilfﬂaﬂp by batch HeS &S, AGY Ebﬂﬁlté@’éous to
refers herein to cycloal kyl substituents that have

Wl At @ PEPSSUER r‘mil(@ b3isi cEPPNdatiopnaacording tadhe riventios is
daﬂlefdr@.xtrdt@te?ﬁﬂé#%% Bffectivb tté‘%'cﬁel?@?ﬁé Héél@&solsm Iegéf)g&iatlon

I n COITpOUﬂ s of 6)“¢esent I nvention are nit
PEIOTRRH, atéﬁ@petﬁtw@ﬁ in fiegpegeof (ra00fG, maye rpr%fﬁmbiyu l2£)ﬂh50°C

at OWh@BYo&%sE)P forIbR) ldks B dSuﬁ?@E%%%B%térg?qwd under

het er ocycl oal noi‘et1 es inc ude

thepr fREtioMoconsliiansazi ey  pichidei dﬂonyexarapld tcbveyglenhentammg
h Qrg:ar%oﬁg i&YJl‘:ﬁ RS LALIMOKE LR A1 %ndr 3 gﬂéﬁrf‘ %&vgr&ti sgct&r’aﬁ);?luene

et erocycl oal kyl™ group substitute
age hgpane, F%’d@r@é%ﬂba@matlyla@drahphqﬂd sahedngs sutteaeichlotabenhene

AUKRER B AR MRS SOV SISl ol

an¢(mjy<theq thetket. e SRifable soxly@&naﬁediIsloWlehhseinehﬂey&lb@lﬁ:!lésyéthers

bt L0 BB ol SRR, e Ve

Prefeded oxygerbiéd ablkghtainchuzawbien gh)l lowe @iphatio Ca-Glal€ohols
T4 03 B, BB Sh S5t BB rreo

Fluofinalidyl @ cawolst carebecoggaound cont ai ni ng such a group.
I mdate esters include, for exanple, the nethyl ester
imdate -C(=NH)OCH 3. "Nitro" refers to -NO 2.

"Sul fonyl" refers herein to the group -SO 2-

"Sul fanyl" refers herein tdothe group -S-.

"Al kyl sul fonyl™ refers to a substituted sul fonyl of
the structure -SO2R12 in which R12 is al kyl.

"Al kyl sul fanyl" refers to a substituted sul fanyl of
the structure -SR12 in which R12 is al kyl.

Al kyl sul fonyl and al kyl sul fanyl groups enpl oyed in
conpounds of the present |nvent| on |ncI ude (Cl 6

~A ~ o
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wappd7iosesd on of Prodrugs,

13:224-331 (1984); Bundgaard, H., Design of Prodrugs
(El sevier Press 1985); and Larsen, |. K., Design and
Drug Desi gn and DevePOpmsnios/034393
(Kroqsgaard Larsen et al., eds., Harwood Academ c

Publ iTs ey de a@\@magqqusénweca beffern dEhes bofer isheamploye in the

o) e, i.nvention

Rogre L MATt2 TR, B oo T L Sndrs T Bl i Bion.
ang dreant imprayr dre deantias eratet aad sekmtl\bﬁaesbeﬁ'eubl i liy typically

‘ P S et f ki
SAFUBIPLAAR L1 by Syl 49588 b
ded sepacaielyi nbiselil (beiffgrs, inofudehanyl suitible sans of ayacids, the

ﬁé?yrre %ﬁjd rﬁ%‘?r%sopl"’ﬂ%ﬂeh Oth%rrﬁfg(ﬁ.ﬁ%ragr Oszjtcs tﬁé}r&g BHOOf their
SOélﬂloempaefenablyt iepbes fmei Dt 2, anste errgfelubd) &uﬂnmnoaio and most
and sarcomas

| ol pn adenoma
‘? SRR 0s eg%gdr %oﬁéﬂtaﬁﬁéaﬁ? 8g8¥ﬁac|dﬁ\}38ﬁ2‘1"b AN 28jon ad 3 gation.
i ettt A Sty b By
(o sti8, BRS. TG Migsl) Siries R ot i ke Thgesation
may usnaladess amnsmlumct Ia)kyl@ﬁmbhi@rrce% gal  Rirdaky-ShRRhiums,

ounds the .inv |on Conpound 1.1
Rl PRtk 51e5ale Pad iksilBs SarmBR iars, o
the likea| Bxamples irelricheH,, NBU,LN®e, L3, Na, IHCS avb 048 €4 RSfions.

b d t
5 eferreg s SOt B rvan Ficelotidtany fas, orassy GRasisting of
mheprmtemmaué tAcarBoRate eLIfERY h?&iréﬁldaear?djﬁgé’(ﬁ%agn@%l cation

te ef | uxi ng tenperatures. Suitab ses
%el?éf%d R‘é‘oog‘ © CRYP RreRsistingoof opmrraniImOs alkytammennium,

alyipBoggtortursh @ikasi t ital, V. 8 gs
63¥3F‘8Bo gZUS The rouEa éﬁ'dn aﬁ%#%%%ﬁétﬁ 'f“ega?%nﬁ IRhJ_Eers may
PLGfeLaR N eP 7R @ FUBPINgtiem oh Bosgthasy one pwtﬁb&s@ﬁ dipieelly, the

cOhesHtratibitof GRE bufiten BR %ﬁ id #6nt 6. Obb? I\ﬂqlr)nnfe l\xpypreferably

resgectlvely reduci_ng or deprotecting t

frore 00088 M o Bd M Jiheulpyiffer nessnipsiuel alnrzonluyr\ bydrakide which

bAb&aBAhYd by dh ! Re Q¢

Cor a funct |bgnal gfgrggﬁﬁﬁdrhéjpsgéwﬂ%&er%ggﬁ Sggt}é%r mﬁggc%&@}‘fe

ONRIMAYASR @ B GUP2-14sptudipn ef ammen|uon Bydrgxide ps bakaote the @t of
claloy n u est e

e s Ror Mo e Ed B, R T I dY BlisBhates

amwwn@howt@sar@raramnwmmmomm e groups may be

redu { agent suech as

di i sgﬂﬁ)&@a}egﬁn ege}ﬂé{%ﬁ, ﬁh&tréié tﬁee%l/ (g.b 5]‘?, ed in the

athell geqginjze @ahydﬁuat}orprtbatemel \MI@hl@ rtImJ ppirif béthd idedytide and

ked at a later stage by deprotection of
S&ﬂ%gghgr%m ‘and oxi dation of the resulting alcohol to
t he al dehyeMPHARATHYRVEXAMBLE df PtiAS6aCAEAVYSTt 0 a

UGS VAR Pt YR SRR T T o
(D ghisiveashhd withi meiﬁahelrteouﬁg) ISG-IEéﬁeiluﬂdér denfe hgttation. The

| e, of nt hesi s, of certain
T iR AeRaRar S s ireng b Sihay Shes i epRaier s twes.
Towr puspessioScoataniiy mbm wagne‘doAlmmw 160 @8611 .tntéiﬁaﬁal a

0 hAde o7 QT baleird aelaiiand J & dfai Bl isiasdng adh

mixig aheosi teniRratsrerenftgt 3@ AT, tthe $ofd & MRIVD aha ESRER With
1. Amine 2.1 may be convert ed toal kyl amne 2.2 via a
nunber of known nethods. In one aspect, amne 2.1 is
treated with acetic anhydride and formc acid to form
the correspondi ng formam deithat may be reduced to
al kyl amne 2.2. Suitable reducing agents include
NaBH4 in the presence of BF3(OCH2CH3)2. Alternatively,
al kyl amne 2.2 nmay be synthesized by reacting am ne
2.1 with trifluoroacetic anhydride, alkylating the
corresponding am de with an al kyl ati ng agent such as
an aIkyI halide, and renDV|ng the trlfluoroacetan1de

. e o s 1.~
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wand70BMeB (tetrabutyl anmoni um chl ori de,

then renoved and the reacti on nmai ntai ned at room
tenperature for 2 h. The reaction was cooled to 0 0OC
2.5 gPC®US2006/034393

mol ), Me2SO4 (dinethylsulfate 3.2 n,, 4.3 g 34 mmol ),
A0Q 91d voathanal, (t3en qud iea vacuire dverTated0°@ da lconstgnimiveipt: eThe

Yfed Sbiid t%‘é’alyét r(%i%,? é&gmg 19 ) f.5¢ g t enper at ure.

reac Ion” wa er and the resulting
| ay eFEAMELE 2 8QLYSDARENEARNCABSUAATHED AdIA3G HATALY ST

Phasenips 23 bihchn'bdtlle ShhiEiind £ <5400 og%rpegp Syighe and

onbi ned organic | ayers were |
QO@ gl of, Zm‘-amblsﬁ(mﬁalty)rommred @BNpratsetutiohhef @r’lﬁ% poly(vinyl

bEShAY fy WER FESPEDSRACE § o1 ISP 98 roBPE:BMble'§ &% Bargea

Aﬁgraﬂnesb’oﬂieﬂéqjurgeﬂ gith @itrodendo (elidhinateorygen/ 694 beotlelis 8apped

i LB B8 RRenfon RSTsh Ho Sldiend Syifdicp of tme

bifle h 8Bebid all batii aB70uG fot 3H, follbwed Hycthnodher h at BEeC. 1After

E%i?g %:o%l%d %(S} qujﬂq gérﬂg%r:apéfa?@e%o}ynl'—gﬁaaj\%@ggdI@t%ﬁﬁd%ta&g% isrzqﬂ)it@red,
W@ShddHwic€aih3Yeidnik68 . ated Gehdldridd In 2, vddddiny ovéd ?at ]60°C to

e Wit one aishion PEIATOBSACaielyeL By Poranadip HE% Po.

t Er ee o(}mmktawwﬁmwmf :mlgwrmg cw:]I PRd?F,'%IEQE .
charged wi | uni_n ride, 3. ,

rrm)I)g and dry THF (‘ﬂ}igH;ﬁBf 36I’ﬁé-r$‘é¥§ l'ting suspengl on

was GRokAmdriuf hodpHate- lﬁkﬂéﬂsoﬂﬁ’bﬁr(oh FM (A9 67 i9 pr@f%red as

added whil e i nt ér na

| owl
A A RN R oo 00,0t de-

10REes Watére Aqueols @RnfdHiurk Hydfd%tdeqw%b)x I\ﬁ-‘h‘dﬂ(} .Q%daéd to the
%g‘éﬁn t en@er ature overni ght. NaBH4 [)

thepH rerds; @ xia a8 BH meter. uifbe mlyrrset @frthe@ompnamthen
|ﬁd@a§é@ﬂﬁéxé&ﬂ)ﬁﬁ0@ﬁ mILOGIA wdmﬁ{a@aabﬁzeér Ratdeact i on

m xture was then treated wth successive CEFO W se

addi tligRiupt siligalita-1 (BSi) sampiss, Na @reRaEedby folmwingvamedures
diScipded in NS, PAS Mok 1d1G5YY ‘éﬁﬁ4 Jdol tered. through

Celite, and the rensining were washed with

£t OACA SPBMkestiBlesh SIS ettt ehetget With 0c1 Qoo ot Catalystér 8.60
@%ﬁ@gfﬁb@\ﬁd@m d %%r 8 Whiclnd g dt g@g% rfgllrﬂl'iﬁ d'Bf buffer solution

adsorbed onto Si and puri
IFhpieRaredphayryand 100 gsafmmrzouvgm)rea@oarsﬁbem cliag@ddo 300

ey e SR, MRt uige] frardbd gl

GXYIEM) S val.Baropylerde, 0.2 vab%Hnethaing]) and7thedbdlancel nitrogert.5 The

essyte B P eléigh Gy mbiiailed % 39 obid iy pddk plbsdig Tgyator

with theu fedbgasies npefsised lkcontisuanislyr thealighi the feanctoy lat al6dohal/min

(aseret 2 o Rlokond e et ool TR P cpnstan

gobamt tevebér tieueactoo dungl dlyes runT ite bRy, ditragext aﬂoepmﬂene

eI Tom R o

reagiantceontpinirig ‘0.6 mémetl&-xmporraé géactadisatiped zﬁtn‘ISDOSﬂph‘l C3he

Babor SRl 't bR aErnd Begieents SR Rognalyred by an

anlinages shionthtagrapfh (Ga:wewl;'x rb&@@nd\/tﬂb IanlKér?éI){) a1y &ﬂnne GC
(s, 1 H, 8.64 (d, J = 1 8.09 (br

7.96 (d, J = 2.75 Hz, 1H) 737(d J—248Hzl
H, 7.29 (d, J =2.75 Hz, 1 H), 7.08 (dd, J = 2.47, 5.5
Hz, 1 H), 694(d,J:9.3512Hz, 1 H, 3.08 (d, J =
5.23Hz 3 H. Imdazole ring formation (Bal dwi n, J.
J.; Engelh ardt, E. L.; Hrschmann, R Lundell, G F.;
Ponticello, G S. J. Med. Chem 1979, 22, 687):
Compound | g (Lancaster (Wndham NH), 25.75 ni, 136.5
nmmol ) was added to a solution of NaOAc (sodium
acetate, 224g 273 rmol) |n H20O (60 m_) andthe

A PN P~
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w@a-200%/05@196 2- Fl uor o-5-trifl uoronet hyl -

phenyl isothiocyanate. LCM5 nfz 627.5 (M+), R 2.79
m n. Exanpl e 14Preparation of

phenyl ani ROTAIS2006/034393
1- met hyl - 1H benzoi m dazol -

gt Shlecﬁé%d] ofghe i18imrum. yThe praduicts| fOUnedTEtchydle probylenel axide €PO),

GopRhpIEAEERE Erm A Plde ugh asReRyPaR st Promene

alytol| mob@mgﬂjnyhett@z@l dlsropylene glycol and drpropylene glycol methyl

S et ere shplinia Teble faTreBaeetebay 7 gecined e
téierrgraims mfoE@dfsurmsd a(sncdiaxﬂng |Fb©dsuﬂseqaently Fe¢etqd ¢o form PO

| SO jl g{rgm cf_fciééé %tg Ctg%gp ¥ Mg(%‘?gg né{%}ﬁ& Rer{lour. POE

(th@phFatwlesr obfPO + moles of PO units in the PO derivatives. PO/POE =

{’g"%%{fg&ﬁmg’eﬁr%ggg@ hdd. " Br3fiene o 'ngngellgcwvﬁlf —_(m_oles of

' BOE)/(myl}es p¥ propiane frineH-Smblesfof POEEtdny! - | H-i m dazol -

o1 s 2. et noRyeMIE Yo FERPHLION A BBORMANG i n

t2 ol{ z end&yITel HDDYSTV\RENEG?I?QAH’BWXG(EE@ ?@A@P@MU@F of

u trifl uoronet enyl am n _
1~ ot Wi 2B AR o el I3 robeaisq Shgaich 40 891 Gatalyst B i
usedtinétbhdiof @nebfdflcatéliz!ttm dREI8-ard sESWRM<VAHIE 1aci d
et hyI est e%tpélo 0.017 mmol) in tol uene.

Ef f er VEJER i 8% Fowaaive Freawled andrExamle 4 contain
am@tumafelw\/&ﬁa @éfﬁ@céﬁr%imﬁ bh Pd &RNaSH arA@ 'Péﬁlé qc%ﬁﬂNéM Hidher

Et he ortganl c |l ayer was washed w

er\ra%@eﬁ“‘“ ISt eb@esh withoHtee ﬁpra/ary&ﬁerewc@pe@larsedg Patp-36
ca‘targzstude ,
(2-{4-[2-(2-fluoro-5-trifluoronethyl-phenyl am no)-I net
hyl -
| H benzoi m dazol-rﬁé/h O)E}S])x@&rdrféfrprapﬂene S5-trifluoromet

hyl -1 Hinmidazol - hang was further

purl fied by REXNP‘IR'@ (reverse phase HPQB:) to givet 1.1

ng or The pu § c& urd \36“/0 porTt - MZ561F53
(MH+) . R 2.40 mn. > Exanple 16 Prepaf a%YSYIA Catalyst B

2- {4 [I-l\/bthylPdZWt(% trifluoronethyl - phenyl arm no).el H Re

IILUI I UdLUI
yridin-2- vF? r—é‘l?m,%azol e- 4- car boni P01 eA si uror%P of

{I- r@thlyist P&o{jactwy,tgPOErg)camet hyl -1 Hoiag dazjol - 3:37 ) - By

; Il—l?lbleln;m#g)gzﬁ (moleimales ¢ i 1 upr onethyl - pheny®4 - ani|n

erdm&r@rtemmee@mﬂrydw@h&@/n@r@mal € Ig{1.53°0, gg2
e —and—28- 0N

HAOH (23 nil) VeOH (10 ) _was
sealed in a tube and heated to 140 0C for 3 h. The
reaction was nonitored by LCVMS. Then, the crude
reaction mxture was added to a separatory funnel and
partitioned with Et CAc (50) and water (50 nlL). The
| ayers were separated, and the agueous phase was
extracted with EtOAc (2 x 50 nmL). The organic |ayers
wer e conbi ned, washed with brine, then dried (MJSQ4),
and concentrated The crude product was adsorbed onto
Si O and purified by flash chromatography to give
2-{4-[I-methyl-2-(4-trifluoronethyl-phenyl am no) -| Hoen
zoi m dazol -
5-yl oxy] - pyridin-2-yl}-3Himdazol e-4-carbonitrile as
a white solid. LCM5S mlz 476. 1 (MH) Exanples 17-59b
The conpounds shown in the follow ng Table 1 (Exanples
17-59b) were prepared foll dd ng the procedures
descri bed for Exanples 1-16. Various starting
materials used in the synthesis of the conpounds w ||
be apparent to one of skill in the art (e.g. Tordeux,
M ; Langlois, B.; Wakselman, C. J. Chem Soc. Perkin
Trans 1 1990, 2293). Table 1 Exanple Structure Name
MH+ 17 (3-tert-ButyI phenyl) {I nmet hyl -5- 515.4
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catal ytic performance can, however, be attained
W t hout any pre-reduction. The noble netal catalyst

wOoQovese®s an i on-exchange resin as a support. PCT/US2006/034393

| on-exchange resins are synthetic organic polyners
havi n¢/eid@imexchange properties. Exanpl es of

o S haO R B A, Bl A Wi e an

©yIER)IN thp.pregence of @ ekidatidl gatshet icompesiagan gansitei metal
b Sy ' - ' t i.zed
LI R, B e A RTARS b€ ThAB 2BhER5STRhgie noble

metal end anbers-eschaoperasim.esi ns (cati oni c resins)

generAal | 0 i n | foni cid or carboxylic gcid .
gr oup%. gggié}g?éesfi ﬁflsjdegﬁiﬁ %r?'@sﬁhﬁsﬁa’&étf%‘r H]qt@j zeolite is a
titenitid zedlité. ne, substituted ami ne, anmoni um or

substj tu anmoni groups. .Particul arl eferred
oot i | AP pRHERBR e Sl TiBRren B (st eBLeeaia b -1
vi nyl4.noifhepraces#\lof bangh viedreinathe inobleaxeRRROSIS®S fSm the

be used croreticul ar i onexchange resins are
Pl Srarsiting o iRl ralpfnum. g6l hgpums ey and mixtures
thamobr et i cul ar resins consi st of aggl onerates of very
smal I gel .yl ar m crospheres. They have both m cropores
and r?acriﬁ%r@gf’esﬁh@‘g&g’é'?]aéewﬁﬁrre@ dhanep-exchangentesirediag a
dapapitedEfrahlitogoeafigr than 10 angstrons (A), nore
pr efeerablm %r eat er tlhan 20 A The internal surface o
ar ea %of {1 PFESH of glaing Ji whenelp {he ioRexehange resiniis Booaridic
iSHeRcIanetresia. per gram (n2/g), preferably in the range
of 19— 90g n2/g, nmore preferably in the range of 30-600
2/ g /¢ seShPracessphelalgh whesgisi the pon-gxehsnge resin is a sulfonic
dord polystyentyeditinct i onal i zed Porous Organic Polyners,”

Cat aléyst Supports and Supported Catal ysts (1987) A B.
Stil &s, B Prosess & Amhs whaseinsiher rolyper islseleagd)from the
Jro&s %r?éi&ti{\? o BoRStyrlintcs! B8 Sle{iﬁé?ta'ne'?hiﬁ?ﬁ@ss’fh@eolf.s used.
Particularly préferred resins are sultfonic acid

pol y&t yr EMeProsessef claimel whereisihiei nekyakeris bolystyremee

cont apni figk S | CoraGd unct, u : .
Di vi nyl benz_e,ﬁ'le(:)t:ig% c%mﬁr-{/ ﬂsyg%g%ht %Ezé)cg)gg%tfqnnk(faﬁadyﬁ IS
engapiulated avithifya Bely@es i on- exchange resin is used, its
prot qps t el orqcC ey e ed .
ot her car and oG Salin’of PRI e SRR Teally i
enRapYidated milbinghe gamemolierys Preferably at |east 1

nmol . % of ; . Ot ations: the
sl B s B8 &f Galff VARAGH ol i3t ot AR roriines =
caben aelegedifton thegioim pensistiolgud alkaliladtal aret alkalinel desdhi metal
GRS EHd Wﬁ)‘itﬁ* Sth%%pani de netal, zinc, cadm um

anmoni um aﬁky anm and

nmoni um al kyl phosphoni um i ons,
t he MBkeTharmocdsst ofr dsim Henbefein Rhe frmblee chetdlt datalyst further

' : ' aline earth .metal. ions, _
cHAEHRES e el adpodBdift S ap GinsPups of ety gsonia,
njalyéd, wsilécas @dlining, piﬁd:aaﬁlﬂhﬂm?, tiiad;]iaismnsa, am@bm@.fgm@sﬁi hiBbia-silica,

' ] xtures thereof. The capacity of the
ab§ﬁ§§¥§%§ﬂ§%%$esin is not critical. The capacity is a

neastid.e Tfe ploeesoot edimat ivitiereih theerdagisi i RBHOBRERLRS the

&%ﬁﬁ' quPnic acid or carboxylic acid, am ne,

P& ﬁ?ﬁﬁ?sgﬁﬁgkituted anmmoniun) in the resin. Suitable

i on- exchange resins nmay contain 0.01-20 equival ents

per kil ogram (eq/kg) of functional groups. Preferred

resins contain 0.1-15 eq/kg; particularlypreferred

resins contain 1-10 eq/ kg. For exanple, Anberlyst 36

(an acidic resin avail abl e #tfr om Rohm & Haas) cont ai ns

5.4 eqg/ kg of sulfonic acid groups. The nobl e net al

catal yst may contain other conponents, e.g., titania,

zirconia, niobia, silica, alumna, silica-alumna

titania-silica, zirconia-silica, niobia-silica, and

-the like, and m xtures thereof. A conposite of an

i on- exchange resin and any of the above conponents nay

g, r o o,
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atons, e.g., nethane, ethane, propane, and n-butane,
are also suitable. Nitrogen and saturated & C 4

woydrrosebons are preferred inert carrier gaseBCT/US2006/034393

M xtures of the listed inert carrier gases can al so be
used.15Thdheotracessacfi daiof 14| wih¢naint thecamlvér&rls getecied! from the

U5 o R OBk et S EBEF) b, an

mbmﬁeaﬂyybefdeterntned on the baS|s of the nolar ratio

cat al st T8 1Re Fbam TEMABE s eplote Breie i the

© fnepencH ofyg buftdrf i ci ent oxi dati on catalyst i's present to

provi ransitio { olefi.n ur_nolar fee
rati oﬁgf %P%O& Y081 C{gegnglél‘”h?ﬁeén ﬁct?li' GAMATEeR an Gnion
s{e&a@ibduﬁlongtlteh@’oumodaslsm’g cfatbt&isphateaﬁdrbbhete sulfate hydroxide,

mer.encapsul at ed nobl e net ca aly
BRI duplies, ieess "1y S SdeesT el de aroup
a:nnstsmng dirm‘ﬁnnohlbm raﬁ@@mmﬁnlowﬁlltylmfdﬁph&f ehearal ymetal and
Est a ort noftgﬁ ctlon %;tureisaliquid
ﬂ PP&&”@ ﬁPP¥ §i%9T-oxi dati on cat al yst
and t1tae wnéymcesen@faaam at eflorab e RSl |s0@fteabt/$ﬁorér®2—os
@ﬁFferably in the formof a suspension or fixed-
rocess may be perfornmed in a continuous flow

sen -t9at The prdceb@bElaifPtidheldin tife QENRRI ROt O wor K
at a e sure of_l 200 bars. Epoxidation according to

the i | SRPHARlieR RIPERFSoERMBIESIRG trasgiibgaRrgpene, hydrogen,
&id @Qilgé/ne il @ a6leMvR e prlashee broh durmer, e&?’ﬂxﬂi%tlbrﬁ”batalyst

referably at tenperatures in the range of 0-2
RIisHI%R ditaiiiry zeolite surbe, potyt@erperaf@@%latﬁdeﬂwemetel (psdalyst

GdNRSHsHRY noSidink&al eﬁtdSQslMt%méac% Solg/st?téln‘e rHQHer the
reaction conditions. They include or exanpl e,
oxygen-cont ai ni ng hydrocar bons such as al cohol s,
aromatic and aliphatic solvents such as tol uene and
hexane, chlorinated aromatic and aliphatic sol vents
such as chl orobenzene and nethyl ene chloride, nitriles
such as acetonitrile, carbon di oxide, and water, and
m xtures thereof. Suitable oxygenated sol vents include
al cohol s, ethers, esters, ketones, carbon dioxide,
water, and the |ike, and m xtures thereof. Preferred
oxygenat ed sol vents include water and | ower aliphatic
CrC 4 al cohol s such as nethanol, ethanol, isopropanol,
and tert-butanol, and m xtures thereof. Fluorinated

al cohol s can be used. It may be advantageous to use a
buffer. The buffer is enployed in the reaction to
inhibit the formati on of glycols or glycol ethers
during epoxidation, and it can inprove the reaction
rate and selectivities. The buffer is typically added
to the solvent to forma buffer solution, or the
solvent and the buffer are added separately. Useful
buffers include any suitable salts of oxyacids, the
nature and proportions of which in the m xture are
such that the pH of their solutions preferably ranges
from3 to 12, nore preferably from4 to 10, and nobst
preferably from5 to 9. Suitable salts of oxyacids
contain an anion and a cation. The anion may include
phosphat e, carbonate, bicarbonate, sulfate,

carboxyl ates (e.g., acetate), borate, hydroxide,
silicate, alumnosilicate, or the |ike. The cation may
i ncl ude ammoni um al kyl anmoni um (e. g.,

t et raal kyl - ammoni uns, pyri disni uns), al kyl phosphoni um
alkali metal, and al kaline earth nmetal ions, or the
like. Exanples include NH, NBu4, Nwe4, Li, Na, K, GCs,
My, and Ca cations. The preferred buffer conprises an
ani on selected fromthe group consisting of phosphate,
car bonat e, bicarbonate, sulfate, hydroxide, and
acetate and a catlon selected fron1the gr oup

o s R Y o o



